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CaveatC
The present work is an overview on some few aspects of the dosimetry 
and radiation protection in medical fields, mostly derived from my 
activity as coordinator of Working Group 12 of EURADOS (European 
Radiation Dosimetry Group)

EURADOS e. V. is registered in the 
German Register of Societies as a 
non-profit association for 
promoting research and 
development and European 
cooperation in the field of the 
dosimetry of ionizing radiation.
86 European institutions (Voting 
Members) and 650 scientists 
(Associate Members) 

WG2 – Harmonization of individual monitoring 

WG3 – Environmental dosimetry 

WG6 – Computational dosimetry 

WG7 – Internal dosimetry 

WG9 – Radiation dosimetry in radiotherapy 

WG10 – Retrospective dosimetry 

WG11 – High energy radiation fields 

WG12 – Dosimetry in medical imaging 

Pilot Group - Dosimetry in Nuclear Medicine

https://eurados.sckcen.be/en



Summary of the presentationS
- Dosimetry in pregnancy
- Dual energy CT dosimetry
- Patient (and staff) dose in interventional procedures
- Total (personalized) dose in Radiotherapy



Dose in PregnancyDP
In Diagnostic Radiology, if the fetus is in the beam, the procedure 
often can, and should be, tailored to reduce the fetal dose.



Aims of the task: To review, validate and compare different 
approaches for dosimetry in pregnancy for all imaging modalities 
(diagnostic and interventional radiology and nuclear medicine)



Further steps of the task 
group study:

1. Determine the accuracy 
comparing different 
methodologies applied 
on 3 test cases

2. Perform measurements 
in clinical environment 
with a proper plastic 
phantom

3. Perform Monte Carlo 
simulations (validated 
through measurements) 
to determine the dose 
distribution.

Variability of the results 
(different approaches)

Plastic model

voxelized model



Dual Energy CT dosimetryDE
Dual-energy CT (DECT) can enhance the contrast resolution of CT 
images using different X-Ray spectra acquiring multiple energy data 
of a given anatomic area simultaneously and at the same time 
interval during the gantry rotation.



n number of slice, T slice thickness
Pitch = ratio of table feed per 360° rotation and 
collimated beam width (nT) 

LAT

AP



Some studies show that the possibility of performing 
a virtual non-contrast imaging permits avoiding a 
whole phase of imaging (as with renal or 
angiographic imaging) that could reduce the dose (of 
particular interest in patients who require frequent 
follow-up CT examinations, e.g., every 6 months). If 
protocols are not adapted to remove the non-
contrast phase, optimal dose savings will not be 
realized.
A possible efficient way to reduce radiation dose in 
CT (third generation DECT) is by adapting the scan 
parameters to the patient’s anatomy. 
And how about CTDI (routinely Q.A. test performed 
to check the dosimetric characteristics of the 
installed equipment)? Is the CTDI procedure 
harmonized among manufacturers? 
Aims of the task : Review current status of dosimetry 
for dual energy CT imaging and identify the 
shortcomings



Interventional ProceduresIP

Total practices are almost tripled in 
cardiology in  10 years

Image from the web



Several types of dosimeters used to estimate patient's skin dose 
distribution. 

Luminescence detectors GOOD energy and dose response BUT point-
like estimation (risk to underestimate of the maximum skin dose). 

Gafchromic® films probably the most convenient and affordable 
solution for clinical routine [uncertainty around 20 % (k=1)].

Skin dose alert levels could be set internationally as a function of an 
online dose indicator to prevent skin injuries and to identify which 
patients require follow-up. 
GafChromic® films and TLDs is provides reasonably accurate 
determination of the skin dose alert levels but the measurements are 
time consuming. 
In the future, software-based dose mapping tools may provide a more 
user-friendly approach



Aims of the WG-12 task group:
1. Better understand the variability of 

the organ dose (measurements and 
simulations with MCNP, 
GATE/Geant4, Py-MCGPU, PHITS and 
SESAME)

2. To quantify organ dose changes as a 
function of beam/patient parameters 

3. Compare with available commercial 
software





Total (personalized) dose in RadiotherapyTD
IGRT (image guided radiation therapy) has 
become almost essential in modern 
radiotherapy due to the increased use of 
highly conformal treatment techniques 
using on-board kilovoltage cone beam 
computed tomography (CBCT).
IGRT image acquisitions are frequent, 
repeated on a daily basis, and include a 
volume that is larger than the treated 
one.
The dose derived from imaging to sensitive 
organs can potentially increase the 
chance of secondary cancers and, 
therefore, needs to be managed. 



a) Create local imaging protocols, 
including imaging modality, technique, 
and frequency, that are suitable for the 
imaging requirements of the clinic. 
Consulting with a diagnostic imaging 
physicist may be helpful in this process.

b) Develop protocols that are specific for 
pediatric patients.

c) Communicate the imaging dose 
associated with IGRT protocols by site 
(head, thorax, abdomen, pelvis) to 
radiation oncologists. This enables 
informed decision-making for selecting 
imaging protocols and ensures the 
clinicians are aware of the imaging 
doses being delivered to their patients.



Aims of the WG-12/WG-9 joint task : 
1. To establish reliable way to assess the total patient dose 

from the whole radiotherapy process to promote the 
optimization of patient exposure

2. To analyze the imaging practices in Europe and to provide 
guidance on:

a. Imaging dose optimization
b. Imaging practices for selected treatments

Simulated CBCT doses to 
pelvis organsICRP model



Thank you for your kind attention






	Diapositiva 1: Old problems, new problems and opportunities in medical field radiation protection
	Diapositiva 2: Caveat
	Diapositiva 3: Summary of the presentation
	Diapositiva 4: Dose in Pregnancy
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7: Dual Energy CT dosimetry
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10: Interventional Procedures
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14: Total (personalized) dose in Radiotherapy
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17: Thank you for your kind attention
	Diapositiva 18
	Diapositiva 19

